(2) Japanese Patent Application Laid-Open No. 9-162281 (1997) 
"FLATTENING MULTILAYER WIRING AND MANUFACTURING METHOD 
THEREOF' 

The following is English translation of an extract from the above-identified document 
relevant to the present application. 

A titanium layer needs to be configured so thickly that in order the titanium layer to be the 
opening surface of the bottom of a via hole when forming an aluminum plug, the margin of 
overetching, at etching of an interlayer insulating film when a via hole is open and at cleaning 
before aluminum plug is formed, is broad enough to stop at the titanium layer. When the bottom 
surface of a via hole is titanium nitride, it is often observed that contamination such as oxygen is 
mixed into the titanium nitride during the process, this oxygen forms a very thin insulating layer at 
the phase boundary of the aluminum plug formed thereon, and characteristics of the via contact are 
reduced. Therefore, the etching of the interlayer insulating film for opening a via hole is 
performed with the condition of adequately high selected ratio of etching the titanium nitride, in 
such a way that the titanium nitride on the top layer of the upper barrier metal layer 4 is hardly 
etched, and afterwards the titanium nitride on the top layer is removed by etching and the titanium 
is exposed. ( Fig. 1 (b) ) 

Whereas the etching of titanium nitride can be performed following the etching of via 
opening in the same etching device, it can be included in the precleaning for aluminum selective 
growth, so that removal of titanium nitride by etching, cleaning of titanium, and aluminum selective 
growth are performed by ultra-high vacuum process within the CVD device. Etching and cleaning 
here are achieved by reactive ion etching in the mixed gas of chlorine or boron trichloride and argon 
and argon gas. Afterwards as aluminum selective growth is performed and a via hole 6 is 



embedded with an aluminum via plug 8, it is important that the aluminum 8 is deposited to 
knockout even from the deepest via hole so that via holes with different depth are filled in without 
fail. (See Fig. 1 (c) ) For aluminum selective growth, general method can be applied with already 
known gases such as tri-isobutyl aluminum and dimethyl aluminum hydride. 

Subsequently the aluminum via plug 8 that knockouts from the opening surface of the via 
hole 6 is removed and flattened by polishing as shown in Fig. 1 (d), and aluminum via plug 9 with 
flattened surface is formed. As a term for this polishing, an abrasive designed for aluminum can 
be used, but an abrasive and polishing device that are generally used for insulating film can be 
applied. In this case, since the polishing film of the insulating film 7 except for the aluminum via 
plug 9 is thin, it is easier to control when the polishing speed of the insulating film 7 is reduced to 
about 10 - 50 nm/minute. To reduce the polishing speed, a small ingenuity such as reducing the 
pressure put upon the semiconductor substrate 1 would be enough. 
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